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FOREWORD 

The National Space Science Data Center (NSSDC) has been res t ruc tured  
s ince  the last issue of this document. As a consequence of the 
i n t e r n a l  changes that have taken place, some new kinds of documents 
are now being produced within NSSDC. Speci f ica l ly ,  the Data 
Management Systems F a c i l i t y ,  which was recent ly  incorporated within 
the  organizational framework of NSSDC, is producing documents about 
da ta  management systems and about research related t o  such systems. 
The Central  Data Services Faci l i ty ,  which assimilated the functions of 
t h e  o r ig ina l  mSDC8 continues to generate documents about s a t e l l i t e s  
and about data from satel l i te  experiments. 

, 
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INTRODUCTION 

This publ icat ion describes the documents and general  se rv ices  ava i lab le  
from the newly res t ruc tured  National Space Science Data Center (NSSDC) 
and the World D a t a  Center A f o r  Rockets and Satellites (WDC-A-RtiS). 
Included are the ordering procedures for  documents present ly  ava i lab le  
and the  procedures for  obtaining fu ture  documents. 

Back ground 

NSSDC w a s  es tabl ished ky the National Aeronautics and Space 
Administration (NASA) t o  fu r the r  the w i d e s t  p rac t icable  use of reduced 
da ta  obtained from space science inves t iga t ions  and to provide 
inves t iga tors  with an ac t ive  repository for  such data. Since its 
establishment, NSSDC has been responsible f o r  the  ac t ive  co l lec t ion ,  
organization, storage, announcement, r e t r i e v a l ,  dissemination, and 
exchange of data received from satel l i te  experiments. Information on 
sounding rocket invest igat ions has been co l lec ted  also. In  addi t ion,  
NSSDC has collected some correlat ive data  from ground-based 
observator ies  and s t a t i o n s  f o r  NASA inves t iga tors  and for  on-site use 
a t  NSSDC i n  the analysis  and evaluation of space science experiment 
r e su l t s .  

Today, NSSDC continues to provide the services  that it has always 
provided, bu t  it is ncly expanding the  scope of its functions and 
se rv ices  i n  order to  incorporate rapidly evolving hardware and 
software technologies that w i l l  further promote user access to space 
science data. NSSDC is developing data  archives not only i n  more 
advanced off- l ine forms but  also i n  on-line forms t h a t  w i l l  be 
accessible to users from remote terminals. 

A summary of the changes occurring within the NSSDC is provided 
in the  following excerpt from an NSSDC Newsletter article 
(Vol. 1, No. 1, April  1985) which w a s  w r i t t e n  by the Head of the 
Cent ra l  Data Services Fac i l i ty :  

NSSDC primarily exists to  assure continuing a c c e s s i b i l i t y  and 
u t i l i t y  of data produced hy NASA spacef l igh t  missions. For 
most of its nearly 20-year h i s tory ,  data  w e r e  primarily held 
of f - l ine  i n  the  form of magnetic tapes, mlcroforms, 
photographic film, and hardcopy. In  this off- l ine 
environment , NSSDC typical ly  acquired reduced and analyzed 
data from individual  s c i e n t i s t s  8 archived these data, 
r e t r i eved  data i n  response to  requests with the aid of an 
automated information system, duplicated tapes or  f i l m ,  and 
mailed data along with a documentation package t o  
requesters  . 
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W e  have entered an era when data  w i l l  be held and t ransmit ted 
i n  both off- l ine and on-line forms. For off- l ine data,  NSSDC 
is beginning t o  move to  higher density storage media, op t i ca l  
disks  for d i g i t a l  data, and videodisks for analog images. 
W i t h  respect t o  on-line data  and e l ec t ron ic  data  
communications, NSSDC is bringing some of its archive on-line to 
a l l o w  access f r o m  remote terminals. Moreover, s ince  NSSDC is 
managing the DECnet-based Space Plasma Analysis Network (SPAN 1, 
some users w i l l  have computer-to-computer access to  on-line 
data. NSSDC has recent ly  assumed the role of providing a 
cent ra l  Directory/Catalog serv ice ,  whereby users can determine 
charac te r i s t ics  of data possibly relevant  t o  their current  
needs, including data  locat ion and access procedures. Data 
described may be held on-line or of f ,  a t  NSSDC or elsewhere. 

I n  addition to these a c t i v i t i e s  or iented toward data  
access ib i l i ty ,  NSSDC pursues other  a c t i v i t i e s .  For instance,  
NSSDC personnel have developed systems t o  f a c i l i t a t e  the  use 
of data, including the Coordinated Data Analysis Workshop 
(CDAW) and P i l o t  C l i m a t e  Data System (FCDS ) software packages. 
Value-added data  s e t s  have been created by appropriately 
synthesizing various data  sets. Solar-wind magnetic f i e l d  and 
plasma compilations and models of geomagnetically trapped 
energetic p a r t i c l e s  are notable examples. 

I n  the past ,  NSSDC has been responsible f o r  archiving and 
disseminating data  from a l l  NASA s c i e n t i f i c  missions, across 
the f u l l  range of space and Earth sciences,  with the exception 
of Landsat data. Recent recommendations from NASA advisory 
groups, pa r t i cu la r ly  the C o m m i t t e e  on D a t a  Management and 
Computation (CODMAC) of the National Academy of Sciences, have 
s t ressed  the merit of a d i s t r ibu ted  data archiving system. For 
instance, Space Telescope data  are t o  be archived and 
disseminated by the Space Telescope Science I n s t i t u t e  i n  
Baltimore. The de ta i l s  of the implementation of the CODMAC 
recommendations remain t o  be determined. However, it is 
l i k e l y  t h a t  NSSDC w i l l  be the p r inc ipa l  archive i n  some 
discipl ines;  may do long-term archiving i n  m o s t  d i sc ip l ines ;  
w i l l  provide the cen t r a l  Directory f o r  the whole system; and 
w i l l  provide overa l l  leadership i n  the development and 
implementation of the hardware, software, and communications 
approaches needed fo r  e f f ec t ive  data  management i n  this 
d is t r ibu ted  environment. 

T o  provide remote e lec t ronic  a c c e s s i b i l i t y  to  its information f i les,  
NSSDC is developing severa l  on-line database systems containing 
information about spec ia l ized  data  sets: ( 1 )  the Central  %-Line D a t a  
Directory (CODD) as a high-level, rml t i -d isc ip l ine  e n t i t y ;  ( 2 )  the 
P i l o t  Climate Data System (PCDS) for  c l imate-related data;  ( 3 )  the 
P i l o t  Land Data System (PLDS) fo r  land science data; and ( 4 )  the 
Crus ta l  Dynamics Data Information System (CD/DIS)  fo r  geodetic and 
c r u s t a l  dynamics data. I n  addi t ion,  the Coordinated D a t a  Analysis 
Workshop (CDAW system provides ready access t o  and manipulation and 
d isp lay  of data contained i n  severa l  databases constructed for the 
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study of spec ia l ly  se lec ted  events. To date,  a l l  such CDAW databases 
have been i n  the solar-terrestrial/magnetospheric physics d isc ip l ine .  
To promote the most rapid exchange of and access t o  data, NSSDC is 
ava i l i ng  i tself  of networking technology: NSSDC is a node on the Space 
Physics Analysis Network (SPAN) for  which the address is 
NSSDC::REQUEST. 

I n  order to  augment NSSDC f a c i l i t i e s  f o r  da ta  management, NSSDC has 
been r e s i tua t ed  within the Goddard Space F l igh t  Center ' s organizat ional  
framework. NSSDC is now one of the p r inc ipa l  Centers within the Space 
Data and Computing Division of the Space and Earth Sciences Directorate  
a t  Goddard Space Fl ight  Center (See Figure 1 ) .  (The other Centers are 
t h e  NASA Space and Earth Sciences Computing Center and the Goddard Image 
and Information Center.) Internal ly ,  NSSDC cons is t s  of the Central  
D a t a  Services Fac i l i t y  (CDSF) and the  Data Management Systems F a c i l i t y  
(DMSF) . The functions of the  old NSSDC are located within the CDSF, 
which is primarily responsible for the NSSDC in t e r f ace  t o  the 
s c i e n t i f i c  community and for  NSSDC operations. The DMSF, formerly 
t h e  Information Management Branch of the Applications Directorate ,  has 
and w i l l  develop systems supporting NSSDC object ives  t o  improve da ta  
a c c e s s i b i l i t y  and use. 

Because of advances i n  data  management and because of i n t e r n a l  changes 
i n  NSSDC, the  nature of NSSDC documents is changing. They mst now 
h c l u d e  inf@rmation a b u t  on-line sources of information. To t h a t  
purpose, documents from the DMSF have been added t o  the growing l is t  of 
publ icat ions avai lable  from NSSDC. Pr inc ipa l  of f - l ine  sources of 
information about NSSDC data  sets are now contained within the Data 
CataZog Series ( four  volumes of this eleven-volume series are now 
ava i l ab le )  and within the  NSSDC lkzta L is t ing .  

Further  information on the a c t i v i t i e s  and operations of NSSDC is 
included i n  the information pamphlet, NatiornZ Space Science Lhta 
Center, which can be obtained by completing the order form a t  the end 
of t h i s  document. Currently i n  the revis ion process, an up-to-date 
f o r m  of t h i s  pamphlet w i l l  be available l a t e r  this year. 

World D a t a  Center A fo r  Rockets and S a t e l l i t e s  

World D a t a  Center A fo r  Rockets and S a t e l l i t e s  (WDC-A-R&S), operated i n  
t h e  United States by NASA under the  auspices of the Geophysics Research 
Board of the U.S. N a t i o n a l  Academy of Sciences, is  co-located with 
NSSDC. Because of this geographic proximity, the WDC-A subcenter 
can e f f ec t ive ly  cooperate with NSSDC i n  obtaining reduced and analyzed 
data t o  s a t i s f y  requests from s c i e n t i s t s  outs ide the United States. 

WDC-A-R&S periodical ly  prepares and d i s t r i b u t e s  summaries and reports. 
The publ icat ions contain up-to-date l i s t i n g s  of information on rockets 
and satell i tes,  based on launching reports received during the 
publ ica t ion  period. The publications are d i s t r ibu ted  to  s c i e n t i s t s ,  
i n s t i t u t i o n s ,  other WDC subcenters, and t o  the  C o m m i t t e e  on Space 
Research (COSPAR). Information on the h is tory ,  scope of operation, and 
se rv ices  avai lable  through this WDC-A subcenter is documented i n  the 
information pamphlet, NOrzd Data Center A. 
obtained by completing the order f o r m  a t  the end of this document. 

This pamphlet can be 
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Document Categories 

Documaents current ly  avai lable  from NSSDC represent  the res t ruc tured  
character  of the organization. NSSDC documents now include those 
generated by bvo branchee w i t h i n  EE;SDc: the  Central  D a t a  Services 
F a c i l i t y  and the Data Management Systems Fac i l i t y .  The Central  D a t a  
Services Fac i l i t y ,  which assimilated the  functions of the o r ig ina l  
NSSDC, continues to generate documents about s a t e l l i t e s  and about 
da t a  from satel l i te  experiments. 
is contr ibut ing its awn stock of documents about data systems and about 
da ta  management research e f fo r t s .  Documents from both f a c i l i t i e s  are 
described below. 

The Data Management Systems F a c i l i t y  

I n  addi t ion to documents containing general  information about the  
operation of NSSDC and WDC-A-RLS, NSSDC publishes documents i n  two 
other  major categories : ( 1 1 documents descr ibing data management 
systems, which are generated by the Data Management Services F a c i l i t y  
(GSFC Code 634); and ( 2 )  documents descr ibing data about s a t e l l i t e s  and 
about experiment data from satellites, which are generated by the 
Central  Data Services F a c i l i t y  (GSFC Code 633). 

Document Avai lab i l i ty  and Ordering Procedures 

IJSSDC P r i l l  provide, without charge; single  copies of documents 
i d e n t i f i e d  i n  this publ icat ion or provide automatic d i s t r ibu t ion  
se rv ices  for  selected categories of documents upon request from 
individuals  who require the publications f o r  s c i e n t i f i c  or educational 
use and who are a f f i l i a t e d  with organizations of the following types 
located i n  the United States:  

NASA i n s t a l l a t i o n s ,  NASA contractors,  or NASA grantees . Other U.S. Government agencies, their contractors ,  or grantees 
Universi t ies  or colleges 
State or l oca l  governments 
Nonprofit organizations 

These same services  are available to s i m i l a r  types of organizations 
outs ide  the United States through WDC-A-RLS. 

Anyone who Ipeets the criteria specif ied above and who wishes to obtain 
a copy of a document or to be placed on a mailing list to  rout ine ly  
receive a p a r t i c u l a r  category of document should specify why the 
document iS needed, the subjec t  of the work, the  name of the 
organization with which the requester is a f f i l i a t e d ,  and any Government 
cont rac ts  which require him or  her to  have access to this information. 
Individuals  who tb not meet the  criteria spec i f i ed  above may obtain 
copies of documents a t  cost  from the following address: 

National Technical Information Service 
U.S.  Department of Commerce 

Springfield,  V i r g i n i a  22151 
P.0. BOX 1553 

U.S.A. 
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A user  may obtain documents i n  any of the  following ways: 

1. Letter request 
2. 
3. Telephone request 
4. On-site request 
5. Telex 
6. N e t w o r k s  

Document Request Form (included a t  the  end of t h i s  document) 

U s e r s  who reside i n  the United States should direct requests  fo r  
documents t o  the following: 

National Space Science D a t a  Center 
Code 633.4 
Goddard Space F l igh t  Center 
Greenbelt, Maryland 20771 
Telephone: (301)  344-6695 
Telex No.:  89675 NASCOM (3LT 

SPAN Address: NSSDC: :REQUEST 
TWX NO.: 7108289716 

U s e r s  who reside outs ide the United States should direct requests for 
documents t o  the following: 

World Data Center A f o r  Rockets and S a t e l l i t e s  
Code 630.2 
Goddard Space F l ight  Center 
Greenbelt, Maryland 20771 
Telephone: (301)  344-6695 
Telex No. :  89675 NASCOM mLT 
TWX No. :  7108289716 
SPAN Address: NSSDC::REQUEST 

When ordering individual  documents, o r  when request ing to  be placed onto 
a mailing list for a pa r t i cu la r  document category, the user mst provide 
the general information requested i n  the preceding paragraph on document 
ava i lab i l i ty .  In  addition, the  user  must i den t i fy  each of the  documents 
by order number and t i t l e  as given i n  the  attached list of documents. 
The Document Request Form a t  the  end of t h i s  document is intended to  
serve as a convenient mechanism fo r  users  t o  order documents described 
herein.  When orders are received for documents that  have been 
superseded or  supplemented by later issuances, the user w i l l  be provided 
with the l a t e s t  i s sue  including any supplements. 
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DOCUMENTS DESCRIBING THE OPERATION OF NSSDC AND WDC-A-R&S 

These documents, wr i t ten  on an unscheduled basis, contain general  
information about NSSDC and WDC-A-R&S, such as functions,  operat ing 
procedures, a c t i v i t i e s ,  h i s tory ,  and services.  They are ava i lab le  
through standard ordering procedures. 

DOCUMENTS DESCRIBING SATELLITES AND SATELLITE EXPERIMENT DATA 

Documents Describing the  Avai labi l i ty  of S a t e l l i t e  Experiment D a t a  

These documents announce the ava i l ab i l i t y  of data  a t  NSSDC/WDC-A-R&S 
and a id  the user i n  the se lec t ion  of data  and i n  the use of se lec ted  
data.  They may take one of several  forms: ( 1  ) Catalogs descr ibe the 
da t a  t h a t  are avai lable  a t  NSSDC/WDC-A-R&S i n  a p a r t i c u l a r  d i sc ip l ine ,  
( 2 )  Data Announcement Bul le t ins  inform the s c i e n t i f i c  community of data  
t h a t  have become ava i lab le  s ince  the l a s t  appl icable  ca ta log  was 
published, ( 3 )  D a t a  U s e r s  N o t e s  provide subs t an t i a l  s p e c i f i c  
information about the da ta  obtained from an experiment and aid i n  the 
se l ec t ion  of data  fo r  study, and ( 4 )  the  annual NSSDC Data L i s t i n g  
provides a convenient abbreviated reference t o  space science and 
supportive data ava i lab le  from NSSDC. I n  ce r t a in  cases, the catalogs 
go beyond describing the experiments and data  sets covered by including 
summaries of mission charac te r i s t ics  and objectives.  

These documents, wr i t ten  on an unscheduled basis, contain general  
information about NSSDC and WDC-A-R&S, such as functions,  operat ing 
procedures, a c t i v i t i e s ,  h i s tory ,  and services.  They are ava i lab le  
through standard ordering procedures. 

Report on Active and Planned Spacecraft and Experiments 

This biannual repor t  provides information on space measurements 
cur ren t ly  being made or those being planned i n  a broad range of 
s c i e n t i f i c  discipl ines .  By providing descr ipt ions of the spacecraf t  
and experiments, as w e l l  as approximate time periods when da ta  are 
being accumulated, it is hoped tha t  t h i s  document w i l l  be usefu l  t o  
people in te res ted  i n  the  sc i en t i f i c ,  applied, and operat ional  uses of 
such data. Furthermore, fo r  persons planning or coordinating 
observat ional  programs employing d i f f e ren t  techniques such as rockets,  
balloons,  airplanes,  ships ,  and buoys, this document can provide 
i n s i g h t  i n t o  contributions t h a t  may be provided by o r b i t i n g  
instruments . 
The report contains summaries of spacecraf t  and experiments 
i nves t iga t ing  astronomy, ea r th  sciences, meteorology, planetary 
sciences,  geodesy and gravimetry, aeronomy, p a r t i c l e s  and f i e l d s ,  so l a r  
physics,  l i f e  sciences,  and material sciences. 

Spec i f i ca l ly  not included i n  the report are navigat ional  and 
communications s a t e l l i t e s  or passive satel l i tes  s t i l l  ac t ive ly  tracked 
by optical or laser methods f o r  geodetic or atmospheric drag s tudies ,  
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spacecraf t  having only continuous radio beacons used f o r  ionospheric 
s tud ies ,  c l a s s i f i ed  spacecraf t  or  experiments, and ce r t a in  planned 
spacecraf t  or continuing series for  which no information except the  
names is known. Updates, which are made biannually, are avai lable  
through standard ordering procedures. 

Data Catalog Series  

This catalog series, which w i l l  cons is t  of eleven volumes when 
completed, w i l l  describe ( 1 )  the holdings from a l l  spacecraf t  f l i g h t  
invest igat ions for  which NSSDC possesses data  or  can direct people to 
the  data source, ( 2 )  a l l  data  sets held by NSSDC, (3)  s o m e  of the data 
sets held and serviced by NASA-funded inves t iga tors ,  and ( 4 )  some of 
t h e  data  sets  held and serviced by foreign inves t iga tors .  
w i l l  serve as pointer  documents for  extensive data sets held and 
serviced by other Government agencies, p a r t i c u l a r l y  the National 
Oceanographic and Atmosphere Administration (NOAA). 

The series 

The s e r i e s  consists of ( 1 )  f ive  volumes t h a t  describe the spacecraf t  
and t h e i r  associated inves t iga t ions  separated i n t o  various categories ,  
( 2 )  f i v e  corresponding volumes t h a t  describe the various o r b i t a l  
information and inves t iga t ion  data s e t s ,  and (3)  a master index volume. 

To date, the f i r s t  volumes of t h i s  series have been completed with the 
exception of the catalog descr ipt ive of astronomy, astrophysics,  and 
s o l a r  physics, which is now i n  progress. 
descr ibing data sets are now i n  progress and Volume 3B (Descriptions of 
Data Sets  from Low- and Medium-Altitude S c i e n t i f i c  Spacecraft  
Invest igat ions)  w i l l  soon be i n  pr int ing.  
descr ibing types of s a t e l l i t e  data acquired by NSSDC is st i l l  
available.  See " L i s t  of Documents Currently Available" a t  the end of 
t h i s  document. 

The corresponding volumes 

An older series of catalogs 

The f ive  categories of spacecraf t  t h a t  are used i n  the  Data Catalog 
Se r i e s  are described belaw: 

Planetary and Heliocentric.  This category includes probes t o  
the various planets  of the so la r  system and probes designed to 
make measurements of the cha rac t e r i s t i c s  of in te rp lane tary  
space. Also included are the probes which w i l l  pass aut of 
the so l a r  system i n t o  interstellar space. 

Geostationary and =*-Altitude Sc ien t i f i c .  This Category 
includes those s a t e l l i t e s  designed t o  conduct inves t iga t ions  
of the cha rac t e r i s t i c s  of near-earth space from o r b i t s  with 
apogees near geostationary a l t i t u d e  and higher. Three of the 
spacecraft  are selenocentric.  Communications s a t e l l i t e s  are  
not included because NSSDC does not  archive such data. 

Low- and Medium-Altitude Sc ien t i f i c .  Included are those 
spacecraft  whose apogees are w e l l  below geostationary a l t i t u d e  
and whose primary purpose is  t o  conduct inves t iga t ions  i n  the 
near -earth environment . 
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( 4 )  Meteorological and Te r re s t r i a l  Applications. Included are 
geocentric spacecraf t  whose primary mission is t o  make remote 
sensing measurements of the  ea r th  and its atmosphere. A l s o  
included are 'spacecraft which carry instrumentation t o  make 
geodesy and gravimetry measurements. Technology, engineering, 
and communications spacecraft  o r  inves t iga t ions  are not 
included because NSSDC does not archive such data. 

( 5 )  Astronomy, Astrophysics, and Solar  Physics. This category 
cons i s t s  of s c i e n t i f i c  s a t e l l i t e s  designed t o  conduct 
inves t iga t ions  of the  sun, stellar objects, nons te l ia r  
sources, and i n t e r s t e l l a r  phenomena. These s a t e l l i t e s  are 
geocentric except for  the selenocentr ic  RAE-B. 

It is impossible to provide an organization of categories  t h a t  
separa tes  the invest igat ions cleanly i n t o  s c i e n t i f i c  d i sc ip l ines  , s ince  
many missions were nul t idiscipl inary.  With the above organization, 
which is pa r t ly  discipline-oriented and pa r t ly  orbi t -or iented,  it w a s  
found t h a t  i n  nearly a l l  cases a given spacecraf t  belonged c l ea r ly  t o  
only one of the above f i v e  categories. The few exceptions encountered 
have resu l ted  i n  some data s e t s  appearing i n  more than one data  set 
volume. 

Each volume is organized i n  a way t h a t  is believed t o  be m o s t  useful  to 
t h e  user, and the organization for each volume is described i n  the  
"Organization Section" of t h a t  volume. For the  standard types of 
o r b i t a l  information, given i n  the data set catalogs, i.e. , predicted,  
re f ined ,  and de f in i t i ve ,  the information w i l l  be given i n  a tabular  
form to  avoid repeating the  same brief descr ipt ion an inordinate  number 
of t i m e s .  Since the wide variety of instruments precludes using a 
t a b l a  format i n  most cases, the standard descr ipt ion of a data  set 
from an inves t iga t ion  is a f r e e  tex t  brief description. These catalogs 
are avai lable  through standard ordering procedures. 

Handbook of Correlat ive Data 

This 1971 document informs s c i e n t i s t s  of the  a v a i l a b i l i t y  of data 
p o t e n t i a l l y  useful  as corre la t ive  data i n  space science s tudies .  The 
handbook acquaints the user w i t h  many geophysical phenomena and points  
t h e  reader to m r e  detailed discussions of the  phenomena. It describes 
t h e  nonsa te l l i t e  data avai lable  from NSSDC and other f a c i l i t i e s .  

The handbook contains s i x  major discipl ine-or iented pa r t s  covering 
g a l a c t i c  cosmic rays, so la r  electromagnetic rad ia t ion ,  energe t ic  so la r  
protons,  geomagnetism, the ionosphere, and the neut ra l  atmosphere. A 
miscellaneous data sect ion covers magnetospherically trapped pa r t i c l e s ,  
s o l a r  wind, airglow, aurora, calendar records, a c t i v i t y  char ts ,  and 
Jovian radio emission. Each section includes a br ie f  descr ipt ion of 
t h e  phenomenon, reference t o  more extensive discussions of the  
phenomenon, reference t o  a discussion of measurement techniques, a 
b r i e f  discussion of avai lable  data, the  time periods for  which data 
e x i s t ,  the medium i n  which data are s tored,  sources of more extensive 
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data  ava i l ab i l i t y  l i s t i n g s ,  and sources from which the ac tua l  data  can 
be obtained. It should be noted that t h i s  handbook is ra the r  dated, 
and there are no current  plans to update it. However, wre recent  da ta  
are available through the National Geophysical and Solar -Ter res t r ia l  
D a t a  Center and the World Data Center A f o r  Solar -Ter res t r ia l  Physics, 
both located i n  Boulder, Colorado. 

Spacecraf t  Program Bibliographies and Summaries 

The bibliographies serve as a consolidated reference source f o r  
information on spec i f i c  spacecraf t  programs such as the Orbi t ing 
Geophysical Observatory (00) and the  Interplanetary Monitoring 
Platform (IMP 1 series 

The bibliographies include information per t inent  to major 
accomplishments of the program, descr ipt ions of the  spacecraf t  
(physical  charac te r i s t ics ,  o r b i t  parameters, etc. ) and spacecraf t  
experiments, and references to  the published s c i e n t i f i c  and technica l  
papers, articles, and other documents covering instrumentation 
experiment r e su l t s ,  spacecraf t  missions, etc. Copies of articles and 
reports referenced i n  the bibliographies a re  ava i lab le  a t  many 
s c i e n t i f i c  and technical l i b r a r i e s .  I f  not, they can be obtained from 
the  author or ordered through document d i s t r ibu t ion  centers  such as 
N A S A ' s  Sc i en t i f i c  and Technical Information F a c i l i t y  (STIF), National 
Technical Information Service (NTIS ) , and the  American I n s t i t u t e  fo r  
Aeronautics and Astronautics ( A I A A ) .  Document accession numbers are 
given i n  the bibliographic descr ipt ions,  when avai lable ,  t o  a id  i n  
obtaining copies f r o m  the appropriate document d i s t r i b u t i o n  centers.  
Program summaries contain similar bibliographic information but a l so  
contain descriptions of the major s c i e n t i f i c  contr ibut ions made by 
analyzing data col lected during the spacecraf t  program. 

Ei ther  supplements t o  the bibliographies and summaries or new 
cumulative edi t ions are compiled as needed. n e s e  documents are 
ava i lab le  through standard ordering procedures. 

R e D o r t s  on hbdels of the Near-Earth Environment 

Models and data  composites of the p a r t i c l e  and f i e l d  environments of 
near-earth space have been constructed a t  NSSDC s ince  the middle 
1 9 6 0 ' s .  These include models of the geomagnetically trapped energe t ic  
charged par t ic les ,  magnetic f i e l d  m d e l s ,  and solar proton event 
mode  Is. 

The recent  proton and e lec t ron  models provide p a r t i c l e  f lux  above 
severa l  energies as functions of B and L. These models have been 
documented i n  a series of NSSDC documents issued s ince  1972. Besides 
descr ibing the models and their der ivat ion,  these documents describe 
how the  models can be incorporated i n  a machine-sensible way to  allow 
t h e  user to  ca lcu la te  the f lux  t h a t  can be expected t o  be encountered 
on a given space mission. They a l so  describe the data  used i n  the 
development of the models and some r e s t r i c t i o n s  or l imi t a t ions  with 
which the user should be familiar. They are intended t o  provide an 
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understanding of the models and t h e i r  uses t o  a l l  users, from those 
in t e re s t ed  i n  s c i e n t i f i c  uses, and the comparison of the  da ta  used i n  
t h e  models, t o  those in t e re s t ed  only i n  the engineering applications.  

Models have been developed for use i n  pred ic t ing  p a r t i c l e  fluences i n  
t h e  near-earth environment produced by solar storms. These are 
s t a t i s t i ca l  models t h a t  allow one to  estimate the probabi l i ty  t h a t  a 
spec i f i ed  fluence w i l l  be exceeded i n  a mission of given duration. A 
model to  include geomagnetic shielding has been produced. A computer 
code t o  evaluate these model probabi l i t i es  has been produced. A 
computer code to  evaluate these model p robab i l i t i e s  has been 
developed. 

Models of the magnetic f i e l d  i n  the v i c in i ty  of the ear th  have been 
generated and put  i n t o  machine-sensible form. Both i n t e r n a l l y  and 
ex te rna l ly  produced fields have been modeled. The i n t e r n a l  f i e l d s  have 
been modeled largely through Legendre polynomial expansions. External 
f i e l d s  have taken both empirical and semi-empirical forms. 

D a t a  composites of the interplanetary medium have been prepared. These 

in te rp lane tary  magnetic f ield and plasma observations. 
p resent ly  covered is 1963-1985. 

&ta-based averages, ------l q -  ----I- uauai iy  Iiuuriy averages, of the 
The t i m e  span 

World D a t a  Center A f o r  Rockets and S a t e l l i t e s  (WDC-A-R&S) Launch 
Summaries 

These documents are a summary of sa te l l i te  and rocket launching 
information received by WDC-A-R&S. 
Catalogues of D a t a ,  which contained the same kinds of information, and 
t h e  Sounding Rocket Launching Reports (SRL),  which are no longer 
published. The launch summaries are divided i n t o  two par t s :  

They replace the WDC-A-R&S 

0 SOUNDING ROCKETS - This p a r t  contains a summary l i s t i n g  of 
successful s c i e n t i f i c  sounding rocket launchings i d e n t i f i e d  
during the report period and a l i s t i n g  of the names and 
addresses of s c i e n t i s t s  and i n s t i t u t i o n s  conducting s c i e n t i f i c  
experiments using these sounding rockets. The l i s t i n g  of 
sounding rocket launchings presents  information such as launch 
date  and t i m e ,  agency rocket designation, sponsoring country, 
launch si te,  experiment d i sc ip l ine ,  apogee, and pr inc ipa l  
experimenter. Also included i n  t h i s  p a r t  of the summary is 
information concerning the a v a i l a b i l i t y  of meteorological 
sounding rocket data and a t ab le  of rocket launch s i t e s  giving 
the  s i te  name and location i n  geographic and geomagnetic 
coordinates. 

ARTIFICIAL EARTH SATELLITES AND SPACE PROBES - This p a r t  
contains a summary l i s t i n g  of spacecraf t  successful ly  launched 
during the repor t  period. The l i s t i n g  is chronologically 
ordered by spacecraf t  launch date. The spacecraf t  popular 
name, i ts  o f f i c i a l  Committee fo r  Space Research (COSPAR) 
i n t e rna t iona l  designation, the spacecraf t  sponsoring country, 
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t he  launch date, and the  i n i t i a l  spacecraf t  o r b i t  parameters 
(epoch date, apoapsis, per iaps is ,  period, and inc l ina t ion )  are 
included for  each spacecraf t  l i s ted .  

Launch summaries are usually prepared once a year. Cumulative launch 
sumnaries are published every 5 years. 

SPACEWARN B u l l e t i n  

The SPACEWARN system is an in t e rna t iona l  mechanism for  the rapid 
d i s t r ibu t ion  of information on s a t e l l i t e s  ( spacecraf t )  and space 
probes. This system is managed for  COSPAR by the  In te rna t iona l  
U r s i g r a m  and World Days Service (IUWDS), a permanent se rv ice  of the 
Union Radio Scient i f ique In te rna t iona l  (URSI) i n  associat ion with the 
Internat ional  Astronomical Union ( I A U ) ,  the In te rna t iona l  Union of 
Geodesy and Geophysics ( I U G G ) ,  and with close l i a i son  with other 
Internat ional  Council of S c i e n t i f i c  Unions (ICSU) bodies. The IUWDS 
World Warning Agency for  S a t e l l i t e s ,  which is aperated by WDC-A-RGS, 
provides, on behalf of C0sPARl the  in t e rna t iona l  designation for  each 
launching of a spacecraf t  or  space probe and i ssues  the  SPACEWARN 
Bulletin. 

These h l l e t i n s  serve as one mechanism fo r  the d i s t r i b u t i o n  of 
s a t e l l i t e  and space probe information. The material they contain is 
cons is ten t  with the COSPAR Guide t o  Rocket and S a t e l l i t e  Iqformation 
and h t a  Exchange and various COSPAR resolut ions;  addi t iona l  d e t a i l s  
may be found i n  the  COSPAR Iqformt ion BuZ1etin and other COSPAR 
reports .  

The SPACbWARN B u l l s t i n  cons i s t s  of the following four sect ions:  

A l i s t  of recent  spacecraf t  launchings ident i fy ing  t h e i r  
o f f i c i a l  i n t e rna t iona l  designations 

Texts of s a t e l l i t e  and space probe launch announcements 
received by IUWDS World Warning Agency for  S a t e l l i t e s  during 
the  previous mnth ,  ident i fy ing  spacecraf t  name, launch date  
and time, i n i t i a l  o r b i t  cha rac t e r i s t i c s ,  and a statement of the 
mission object ives  

L i s t ings  of spacecraf t  pa r t i cu la r ly  su i t ed  for  i n t e rna t iona l  
par t ic ipa t ion  such as: ( 1 )  spacecraf t  with e s s e n t i a l l y  
continuous radio beacons on frequencies less than 150 Mtlz, or  
higher frequencies i f  espec ia l ly  s u i t e d  for  ionospheric or  
geodetic s tud ies  : ( 2 )  spacecraf t  t h a t  provide telemetered 
information on a continuing basis ;  (3)  o p t i c a l  objects  used for  
geophysical s tud ies :  and ( 4 )  s a t e l l i t e s  useful  for  simultaneous 
observation programs with small cameras 

Launching reports ,  as avai lable ,  including prelaunch and 
postlaunch information per ta in ing  to p ro jec t  and experiment 
o f f i c i a l s ,  spacecraf t  and experiment mission object ives  and 
instrumentation, spacecraf t  configuration, etc.  
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The SPACEUAZ?N Buttetin is published monthly. 
National Contacts for  s a t e l l i t e  information, S a t e l l i t e  Regional Warning 
Centers, and various leaders and par t ic ipants  i n  COSPAR a c t i v i t i e s .  
Individuals  can be added to the  mailing list only with concurrence from 
t h e i r  National SPACEWARN Representative. For fur ther  information, 
write to  the following address: 

It is issued to COSPAR 

IUWDS World Warning Agency for  Satellites 
Code 630.2 
Goddard Space Fl ight  Center 
Greenbelt, Maryland 20771 
U.S.A. 

Documents from The In te rna t iona l  Magnetospheric S tudy/Sate l l i t e  
S i tua t ion  Center (IMS/SSC) 

The Internat ional  Magnetospheric Study (IMS) w a s  a concerted e f f o r t  by 
near ly  50 countries to acquire and study ground-based, balloon, rocket, 
a i r c r a f t ,  and satellite data needed to improve our understanding of the 
plasma environment of the earth.  An intensive data acquis i t ion  phase 
of the  IMS was conducted from 1976 through 1979 and was followed by a 
d a t a  analysis  phase for  the  period 1980 through 1985. 

The IMS/Satellite S i tua t ion  Center (SsC),  operated by NSSDC/WDC-A-RPS, 
produced periodic reports  t h a t  provided concise and e a s i l y  used 
descr ipt ions of the o r b i t a l  posit ions of a number of s a t e l l i t e s  capable 
of making magnetospheric measurements during spec ia l  periods. Also 
ava i lab le  is the IMS Directoq of Spacecmft and Experiment Soisnt i f ic  
Contact8 which contains a Spacecraft Section and an 
Experimenter/Scientific Contacts Section. 

Although the  data acquis i t ion phase of the IMS is over, some services  
of the  IMS/SSC continue under the name of the  S a t e l l i t e  S i tua t ion  
Center (SSC) . These services  include the  predict ion of various 
mul t i - s a t e l l i t e  configurations i n  the  magnetosphere and i n  the 
in te rp lane tary  medium. Detai ls  of these services  may be obtained from 
NSSDC/WDC-A-R&S. 

Catalogs from The D a t a  Analysis Workshop Center 

The Data Analysis Workshop Center (DAWOC) w a s  developed to support the  
d a t a  analysis phase of the IMS, ht it is a l so  providing support to 
o ther  area8 of space science. *is center conducts a series of 
Coordinated Data Analysis Workshops (CDAW) i n  which computer-accessible 
databases play a cen t r a l  role. The operat ional  philosophy and the 
experience gained from the f i r s t  workshop (CDAW 1.0) are described i n  
An Evotutiomry Approach t o  the Group Analysis of Global Geophysical 
Data. 

Each database is hilt around a spec i f ic  problem using ground-based 
and s a t e l l i t e  data supplied by various invest igators .  Accompanying 
each problem-oriented database is a Data Catalog descr ibing the  da ta  
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sets, parameters, and other supporting information. As successive 
workshops are held on a given problem, the  corresponding database and 
D a t a  Catalog are updated. Currently, s i x  Data Catalogs are avai lable  
€or CDAWs 1.0, 2.1, 3.0, 4.0, 6.3 and 7.0. Additional D a t a  Catalogs 
w i l l  become avai lable  as new databases are generated. 

Astronomical Data Center Documents 

The Astronomical Data Center co l l ec t s ,  creates and maintains catalogs 
of astronomy-related data  fo r  the purpose of disseminating requested 
material to the astronomical community. Through a cooperative 
agreement with the Centre de Donnees S t e l l a i r e s  i n  Strasbourg, France, 
a l l  catalogs received by each i n s t i t u t i o n  are supplied to  the other so 
t h a t  both locations have complete l i b ra r i e s .  Data are a l so  exchanged 
w i t h  astronomical data centers  i n  Japan and the USSR. The Astronomical 
Data Center publishes an in t e rmi t t en t  h l l e t i n  containing progress 
repor t s  on topics re la ted  to astronomical data,  plus  a s t a t u s  repor t  on 
catalogs currently available.  

NSSDC Newsletter 

The objectives of t h i s  quar te r ly  publ icat ion are t o  inform the NSSDC 
user  community and to expand t h a t  community. Regular columns and 
spec ia l  features are intended t o  acquaint the  reader with various data  
ana lys i s  sys tems a t  NSSDC, computer f a c i l i t i e s  and services ,  popular 
and new data acquis i t ions,  and major s c i e n t i f i c  sa te l l i t e  systems. 

DOCUMENTS DESCRIBING DATA MANAGEMENT SYSTEMS 

The Pilot Climate Data Svstem Brochure 

The P i l o t  Climate Data System (PCDS ) brochure provides a high-level 
descr ipt ion of an in te rac t ive ,  s c i e n t i f i c  information management system 
f o r  locating, obtaining, manipulating, and displaying climate-research 
data.  This system is eas i ly  accessed by those who have an account on 
t h e  NSSDC computer. The brochure lists the cur ren t ly  supported data  
sets and describes the  capab i l i t i e s  of the  system. Po ten t i a l  users of 
t h e  system may f ind  t h i s  document useful.  

The P i l o t  Climate Data System Catalog 

The NASA C l i m a t e  D a t a  Catalog provides a summary of the technical  
information avai lable  i n  the P i l o t  C l i m a t e  Data System's (PCDS) on-line 
catalog. The on-line catalog describes selected climate parameter data  
sets and the associated sensor measurements from which they w e r e  
derived. The PCDS is an in t e rac t ive ,  s c i e n t i f i c  management system fo r  
locat ing,  obtaining, manipulating, and displaying climate-research 
data;  and it maintains data  set  information i n  a machine-readable 
representation which can eas i ly  be accessed by those who have an 
account on the NSSDC computer. 
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The f i r s t  sect ion of this document discusses the purposes of the 
on-line catalog and describes the catalog format and content. The next 
s ec t ion  provides summarized information about each of the  data  sets 
cur ren t ly  described i n  the FCDS. The l a s t  two sect ions provide samples 
of the de ta i led  descr ipt ions available on-line for  individual  data  sets 
or famil ies  of r e l a t ed  data  sets. One sample describes a climate 
parameter data set; the other  a corresponding instrument radiance 
measurement data  set . 
This document is per iodica l ly  updated and expanded, p a r t i c u l a r l y  to 
descr ibe new climate data sets supported by the  FCDS. Plans c a l l  fo r  
r e i s su ing  it from time to time. 

Advancements i n  Land Resource Data Management: P i l o t  Land D a t a  System 

( A h  t ract  ) 

The P i lo t  Land Data System (PLDS) is a newly es tab l i shed  
proof-of-concept system managed by N A S A ' s  Goddard Space F l ight  Center 
t o  improve access, data  processing, t r ans fe r  and analysis  of 
land-related data for NASA and NASA-sponsored land science researchers.  
The system w i l l  be d i s t r ibu ted  i n  nature u t i l i z i n g  e x i s t i n g  resources 
and technologies where possible and w i l l  design and incorporate 
techniques and methodologies as needed t o  accomplish the ove ra l l  goal 
which is t o  develop and implement a prototype, state-of-the-art  data  
and information system to support research i n  the land-related sciences 
t h a t  w i l l  lead to  a permanent research-oriented tool. 

Advancements i n  Land Science Management: P i l o t  Land Data System 
(Published as a Technical Memorandum) 

The P i l o t  Land Data System (PLDS) is a newly i n i t i a t e d  proof-of-concept 
system managed ly NASA's  Goddard Space F l ight  Center to  improve access, 
d a t a  processing, t r ans fe r  and analysis of land-related data  for  NASA 
and NASA-sponsored land science researchers. A s e l ec t ed  set of 
operat ional  science pro jec ts  w a s  chosen t o  e s t ab l i sh  processing needs, 
ana lys i s  capabi l i t i es ,  communication requirements, and t o  provide 
o v e r a l l  system design requirements for an eventual operat ional  system 
i n  the  1990's. This  approach provides accurate and timely inputs from 
t h e  users to ensure basic analysis requirements which then can be used 
t o  dr ive  the system's funct ional  and operat ional  requirements. The 
system, which will be d i s t r ibu ted  i n  nature and l imited i n  scale, w i l l  
address the following: 

D a t a  management t h a t  w i l l  es tabl ish a cen t r a l  d i rec tory  and 
t h a t  w i l l  provide advanced data access and s torage,  browse 
and catalog capab i l i t i e s ,  and a na tura l  language in te r face .  
This capabi l i ty  w i l l  support the management of s p a t i a l  data 
and other re la ted  data,  along with value-added information 
management services  for supporting land-related research. 
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Comunication c a p a b i l i t i e s  t h a t  w i l l  all- the  e f f i c i e n t ,  
rap id  t ransfer  of data sets from one remote locat ion to 
another, and interconnection with data bases and computers. 
These services include e lec t ronic  m a i l ,  remote log-in, and 
f i l e  transfer.  

Land analysis software tools t h a t  w i l l  incorporate sensor 
ca l ibra t ion ,  radiometric and *metric correction. It w i l l  
a l so  provide advanced algorithms for  s p a t i a l  and t ex tu ra l  
analysis and modeling. 

System access capab i l i t i e s  t h a t  w i l l  address data format 
standardization and protocols. Such c a p a b i l i t i e s  w i l l  also 
simplify access to cen t r a l  resources, provide for  se lec ted  
access t o  current ly  inaccessible  processors and data, place 
too ls  for processing data d i r ec t ly  under the management of 
t h e  s c i e n t i s t ,  improve data display,  and simplify user 
in te rac t ion  with software. 

Special processes t h a t  w i l l  support the  inclusion of hardware 
and software developed auts ide of PLDS a8 appropriate to a 
spec i f ic  needed capabi l i ty  and t h a t  do not conf l i c t  with any 
spec i f ic  ex i s t ing  technical  development. 

A r t i f i c i a l  in te l l igence  design concepts w i l l  be employed i n  the PLDS in 
order to develop a goal-oriented system t h a t  has value-added services  
t h a t  w i l l  al low the  system t o  support the s c i e n t i s t s  i n  an i n t e l l i g e n t  
manner. An i n t e l l i g e n t  PLDS w i l l  provide a very f r iendly  in t e r f ace  for  
the  user. Such an i n t e r f ace  means t h a t  nuch of the knowledge t h a t  is 
present ly  required t o  operate a computer system w i l l  be unnecessary 
because caomnunication between user and system w i l l  be done using human 
ra the r  than computer languages. 

TO accomplish these th ings .wi l1  require a c lose  working re la t ionship  
between land and information s c i e n t i s t s  t o  t r a n s l a t e  fu ture  research 
processing needs and information science capab i l i t i e s .  The ul t imate  
purpose is t o  improve the qua l i ty  of worldwide land-related research, 
and to integrate  t h i s  system i n t o  an operat ional  global research tool. 

The Development of a Prototype I n t e l l i g e n t  In te r face  for  NASA's 
S c i e n t i f i c  Database Systems 

( Abstract 1 

The National Aeronautics and Space Administration (NASA) Goddard Space 
F l igh t  Center (GSFC) has i n i t i a t e d  an I n t e l l i g e n t  D a t a  Management ( I D M )  
research effor t .  The development of an I n t e l l i g e n t  User In te r face  
( I U I )  is one of the  research tasks t h a t  is a component of t h i s  e f for t .  
The i n t e n t  of I U I  i s  to develop a very f r i end ly  user in t e r f ace  system 
t h a t  is based on expert  systems and na tura l  language processing 
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technologies. The purpose of such a system is to support the large 
number of po ten t i a l  s c i e n t i f i c  and engineering users t h a t  present ly  
have need of space-related research and technical  data but have l i t t l e  
or no experience i n  query languages o r  understanding of the information 
content o r  a rch i tec ture  of the  databases of interest. 

This technical  memorandum discusses the design concepts, development 
approach and evaluation of performance of a prototype i n t e l l i g e n t  user 
i n t e r f a c e  system for  the Crustal Dynamics Project  database CRUDDES 
(CRUstal Dynamics Expert System). The Crustal  Dynamics Pro jec t  was 
developed and is managed a t  GSFC. 
microcomputer-based expert  system t o o l  t h a t  supports backward chaining. 
The i n t e l l i g e n t  user interf*ace design is based on a mult iple  v i e w  
concept where the v i e w  used during a consul ta t ion is based on the  area 
of exper t i se  of i n t e r e s t  and what kind of information is required by 
t h e  user such as archi tec ture  and database organization information. 
Present ly  the  knowledge base has nmre than three  hundred ru les  and 
represents  two user appl icat ion v i e w s  and an a rch i t ec tu ra l  view. 
Operational performance using CF!UDDES has allowed non-database users t o  
formulate queries based only on l i m i t e d  data t h a t  u n t i l  now would 
requi re  an expert  database user or  the database designer. 

CRUDDES w a s  developed using a 

Crustal  Dynamics Data mformation System User's Guide (GSFC, October 
1982, x-931-82-14) 

(The background information which is given immediately below on the 
Crus ta l  Dynamics D a t a  Information System is  provided for  the  purpose of 
introducing users to the system.) 

The Crustal  Dynamics Project  was formed by NASA t o  apply space methods 
and technology to advance the  s c i e n t i f i c  understanding of Earth 
dynamics, tectonophysics , and earthquake mechanisms. This p ro jec t  is 
responsible  for  applying space technology t o  the design and development 
of systems for  making prec ise  geodetic measurements t h a t  are useful  for  
studying c r u s t a l  movements and deformation, planning a measurement 
s t r a t e g y  t o  organize and co l lec t  the  measurements, carrying au t  the 
measurement program, and supporting the  analysis  and in t e rp re t a t ion  of 
these  measurements by se lec ted  t e a m s  of inves t iga tors .  

The col lec t ion  of the  project-generated data sets over the pas t  10 
years  and through the  l i fe t ime of the  p ro jec t  (1976 through 1990) 
required the  establishment of a Crustal Dynamics Data Information 
System (DIS) which provides detai led on-line information about a l l  
acquired geodetic data. The col lect ion of t he  various types of data 
includes a large anount of pre-processed laser and very long baseline 
interferometry (VIgI) data acquired a t  f ixed and mobile s t a t i o n s  
located throughout the  world. 

Analyzed data products, received from pro jec t  science support t e a m s  and 
p r o j e c t  invest igators ,  are made ava i lab le  fram these laser and VU31 
observations. These products include baseline lengths, s t a t i o n  
porrition data, polar motion data, and length-of-the-day data. Relevant 
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comments on the der ivat ion of these r e s u l t s  can be obtained through the 
DIS HELP fac i l i t y .  In addition, other r e l a t ed  anc i l l a ry  da ta  products 
such as a p r i o r i  s t a t i o n  coordinate, ca l ib ra t ion  data ,  and si te 
occupation information are accessible  through the DIS. 

The DIS is accessible to  Crustal  Dynamics Inves t iga tors  by means of two 
dial-up telephone l i n e s  connected to 300 o r  1200 baud modems. The 
menu-driven system and i ts  user-friendly language allow f o r  easy 
r e t r i e v a l  of any information contained i n  the DIS .  
da ta  stored in the D I S  may be accessed through the ORACLE r e l a t i o n a l  
da ta  base management system. 

The majority of the 

Documents 

I n  addi t ion to the user's guide c i t e d  above, t yp ica l  DIS queries  are 
available.  For fur ther  information, contact  Mr. Henry G. Linder, Data 
Manager, Crustal Dynamics Project ,  Code 601, Goddard Space F l igh t  
Center, Greenbelt, Maryland 20771. 
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Guide 

*This list contains documents which are ava i lab le  as hardcopy and which 
will be provided as hardcopy u n t i l  the supply is depleted; then they w i l l  be 
provided on microfiche. Earlier ed i t i ons  of documents, such as NSSDC Lhta 
Listing and Report on Active a d  Planned Spacecraft a d  Experiments, which 
are not l i s t e d ,  are ava i lab le  on microfiche. The dagger symbol ( t )  
following a l i s t e d  document t i t l e  s ign i f i e s  t h a t  the  document is now 
provided on microfiche. 
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2 Experimenters, Vol. 4, A. Large Storms B. Air- 
glow and Related Measurements C. VLF Observations 

Physics, Meteorology, and Planetary Atmospheres 

Coordinated Ionospheric and Magnetospheric 

Coordinated Ionospheric and Magnetospheric 

tThis document, which is no longer ava i lab le  as hardcopy, is now provided on 
microfiche. 
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D a t a  Catalog of S a t e l l i t e  Experiments - Ionospheric 

Catalog of Ionospheric and Atmospheric D a t a  
Physics, Meteorology, and Planetary Atmospheres 

t!l'his document, which is no longer available as hardcopy, is now provided an 
microfiche. 
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'This document, which is no longer ava i lab le  as hardcopy, is now provided on 
microfiche. 
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V o l .  V I I :  Long-Term Time Variat ions 

Environment 

Data 

Minimum 

Energetic Solar Proton Fluencest 

Solar  Maximum 

and Solar Minimum 

Application to the ISEE-A and -B Orbit  

A Short  Orbital Flux In t eg ra t ion  Prograd 

Comparison with Trapped Radiation Models 

Variationst  

Observed by ATS 5 t  

tThis document, which is no longer available as hardcopy, is  now provided on 
microfiche. 
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